Antigenic relationships between 12 locally isolated bdellovibrios and 3 established reference strains (109D, 6-5-S, and UKi2) were investigated. Antigenicity of the strains was examined by use of the micro-complement fixation test, the serum and complement bactericidal test, and the immunodiffusion test. Antisera were prepared against one of the local strains (MS7) and against one of the established reference strains (UKi2 Bdellovibrio strains MS7 and UKi2 were propagated on lawns of E. coli 015 for use in immunizing rabbits and processed as described above.
The original classification of bdellovibrio by Stolp and Starr (5) rested on the criteria of host dependency and host specificity. Seidler et al. (4) demonstrated extensive molecular heterogeneity among bdellovibrio strains. Bergey's Manual (2) described three species of bdellovibrios. There is scant information about the antigenic specificity of bdellovibrios. Bergey's Manual (2) suggested the use of immunological and other techniques for further identification of questionable strains as members of the genus Bdellovibrio. Anderson and Conti (Abstr. Annu. Meet. Am. Soc. Microbiol. 1973, G61) examined 32 bdellovibrio strains, using the agglutination test with cross-absorbed sera. They found host-dependent and host-independent forms of some strains serologically unrelated. They suggested that the division of the genus Bdellovibrio into three species be reevaluated.
The objective of the present study was to assess antigenic relationships of host-dependent bdellovibrios by the use of the micro-complement fixation test (CFT), the serum-andcomplement bactericidal test Immunodiffusion test. The immunodiffusion test was performed using 0.75% agarose in physiological saline with the previously described antigens and antisera.
RESULTS AND DISCUSSION CFT. All 15 bdellovibrio suspensions reacted in the CFT with antisera to bdellovibrio strains MS7 and UKi2 (Table 1) . Variations in the CFT titers between individual strains were likely due to concentration differences in the amount of antigens produced by individual strains (degree of "smoothness" or side-chain complexity), rather than to qualitative differences in antigenicity. Antiserum to strain UKi2 gave CFT titers with 11 antigens tested identical to or within one dilution of titers obtained with antiserum to strain MS7. The above results suggest that all bdellovibrios tested possessed at least one common antigen and reacted to a fairly similar extent to antibodies raised against the two strains.
The following considerations rule out the possibility that the CFT titers might have been due to reactions with residual host antigens present in the bdellovibrio suspensions: (i) bdellovibrios used in the serological tests were grown on E. cloacae, whereas bdellovibrios used in immunization of rabbits were grown on E. coli; (ii) antisera were absorbed three times with both host antigens; (iii) the unabsorbed and the absorbed antisera did not react with E. coli and E. cloacae in CFT (Table 1) ; and (iv) bdellovibrio strains MS7 and UKi2 grown on A. hydrophila, a host taxonomically removed from Enterobacteriaceae, produced CFT titers similar to those obtained with the same strains grown on E. cloacae (Table 1 ).
An attempt was made to selectively absorb antibodies from anti-MS7 serum (Table 2 ). Antibodies could be absorbed against strain 6-5-S in all instances (anti-MS7/MS7, anti-MS7/6-5-S, and anti-MS7/UKi2). Conversely, absorption of anti-MS7 serum with strain UKi2 removed antibodies against all three strains. Absorption with the homologous antigen (MS7) was apparently incomplete, whereas absorption with 33, 1977 UKi2 and 6-5-S removed all antibody against the absorbing antigen. All absorptions were repeated three times. Failure to absorb all antibody with the homologous antigen MS7 and antigen 6-5-S may have been due to an insufficient number of absorption steps or to partially favorable antigen-antibody ratios, leading to dissociation. SCBT. The SCBT titer was determined as the antiserum dilution producing a plaque reduction to less than 50 plaques, with confluent or nearly confluent lysis of corresponding control bdellovibrio dilutions. The titer of the anti-MS7 serum with strains MS7, UKi2, and ASII was 1:100, and the titer with strain 6-5-S was 1:20 (Table 3) . Absorption of this serum with strains MS7 and 6-5-S reduced the titer to 1:10, whereas absorption with strain UKi2 eliminated the titer altogether. The volume of absorbed sera was limited by the requirement for large amounts of absorbing antigen; consequently absorbed sera could not be tested with strains ASII and 6-5-S.
The combined CFT and SCBT data with absorbed sera (Tables 2 and 3) suggest that strain UKi2 was the strongest-absorbing antigen, since it removed all CFT antibody from the anti-MS7 serum against strains MS7, UKi2, and 6-5-S. Strain UKi2 also removed SCBT antibody against itself and strain MS7.
Immunodiffusion test. All 15 pelleted and freeze-thawed bdellovibrio antigens formed a single precipitin line when tested against anti-MS7 serum. All precipitin lines fused in a line of identity with MS7 antigen (Fig. 1) . Antigens MSIB and CAIIB formed faint precipitin lines. The MS7 antigen and a few other antigens formed a second faint precipitin line near the antigen well; we could not determine whether these faint lines formed lines of identity. Antigens UKi2, MS7, PeIIIB, and SAII formed precipitin lines of identity with the anti-UKi2 se- (Fig. 1) . Antigenic diversity could also be supported by the nonabsorption of all antibodies by bdellovibrio 6-5-S (Table 2) . Bdellovibrio strains MS7 and UKi2 caused high CFT titers whether grown on E. cloacae or A. hydrophila, suggesting host-independent metabolism of surface antigens (Table 1) .
Molecular heterogeneity of bdellovibrios (4) was only partially paralleled by antigenic heterogeneity in our study. The presence of a common antigen would support a single taxonomic designation for all bdellovibrios. It would perhaps be more appropriate for the present to designate biotypes and serotypes until additional knowledge is gained on the interrelationships between molecular heterogeneity and antigenicity. The present study did not endeavor to compare the antigenicity of host-dependent and host-independent forms of bdellovibrios; it is possible that the host-independent forms possess a complex cell wall structure concurrent with the development of additional antigens as suggested by Anderson and Conti (Abstr. Annu. Meet. Am. Soc. Microbiol. 1973, G61). The field strains of bdellovibrio included in the present study were collected within a limited geographic area, but represented a wide spectrum of biota (soil, water, and fish). The anti-APPL. ENVIRON. MICROBIOL. genic correspondence of these field strains with established laboratory strains (109"1, 6-5-S, and UKi2) underlines the validity of the conclusion that bdellovibrios possess a common antigen.
